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(57) Abstract 

A vibration board (10) composed of a rectangular laminate of a piezoelectric element and a reinforcement member is supported on a 
base by means of a support (1 1). The support (11) elastically urges the vibration board toward a rotor (100) so that a projection (36) 
provided on the vibration board (10) may come into contact with the periphery of the rotor (100). When the vibration board (10) is vibrated 
to the right and left by the application of voltage from a driver circuit (not shown), the rotor (100) rotates clockwise with the displacement of 
the projection (36). 
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25. ffijS fcffijg#&ft&-f3 «fc a Lfc©T-, ^jgaJ3 6i:D-^-l 0 

^iS.ixU, 04 (b) {c^-TctoC, 3 6 £ £ IP.O — * — 1 0 0® 
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S5 3 6££tf|!gjijl 0 Oa^MMtt§utl:J:D, h®**ifcjg;ta£ 

i o o©#.jMiaK:a: x ffl®^^©iHi® i ooati^r, 05c*ti5i:vi 

10 0bSMtSJ;aci/T4J;u, £©*§-&£*>, 35)835 3 6 d l 

0 0 fcOiiftgoa^g^ VllOObfcl 36J:(D^^n«i:no 

la 3 izm>) x Si&s l o ©smirj©**.}; ^^^D-^-ioojttt, 

£#$#1 1 ©-4S95 (Ifctt35) 3 7^®^inhT^5o £#95*U 1 ©ffli 
43SB (a^gff) 3 8tt, *J>39fcJ:»)*fil03 i;^n tl ^ 
So -©MOT, S&S5#1 ftDpiftAlcto-cSijgi 0 £D-*- 

1 o om\ztt&[,tzW.m-z$:ft Lx&t) , dtiiCct 1 o©ggjga$3 6 a 

®6lZ7jit£5£., SMI Oli, 2o©I^itt©ffii ? 3 0, 3 1©^ 

cn?»0jE«^^3 o , 3 1 t&\zmtimx>& & % ^ffng?3o/3i 

-©«ta (3flEm^^ 3 0,31 CD^Cl^i3 2 fc&g-f 
iitcitK jgffrfcl 0©^*g^#£igB -f-SiSM l O0Mm*&®tZZ. 
tifiX-ZZo £fz. IM32J:Uli, Ett?30, 3 1 «fc D *» W*©/J\i* 
iiKlct »K fftl?3 0, 3 lO&KfcS^tffcl^fcb 

±T£Iig<*ftfcE«l!i?3 0, 3 1©@±£|i, ?ti^iigg3 3#Eg£ 
ftTV>*„ C©iffi3 34^UEIf?3 0, fMtSili^^, 

^>^;^-^a^ (pzt (&») ) x *n x =^^K';^C7A, 

Km ( (Pb(Znl/3-Nb2/3)03 1-x-Pb Ti 03 x)xli*l^£ «fc * J|& * „ x=0.09*l£K 
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Zl)>W k-*7MW ( (Pb((Scl/2Nbl/2)l-x Tix)) 03)xtt*afi£fc <t D Hfc 
£o x=0.09gg) 3f©&a©4>©£fflV>3 C fc#T-£S„ 

i>-5o iif&> c<D«ta o. l-o. 3 umm&.<?>mfr<Dn&& 

tz>mmttG>mm*&rz-&. m®& 1 o ©&g£ft±;*-eT^3o m«i 
&i&«i o (D&mvmv ttt-DX l^, ^ot. 3&«©fc±:fcj: vmwj^<d& 

JiSSftfcM 3 3 (Omfrvm&n&fo 3 2 ©Jf #ttTt»4 C L^o * 

HM^fii© <t a c ffisfif n- © * i/ > ^-^ ^$i#f c m h & ts ee mr z * * x - * a 

1 *£fc, Mlfr^©f^:fecttf&&fc££#if Lfc*§£> 1teHS3 2tt 

0.1 mmUg-C&tili J; V>©T:; <I©i§-&S«g 3 3 ©^^©Ulti 0 . 1 mmW 

is T-e&n«<fc^o 

3 0 , 3 1 fc&8t«E#BU0Sft.5 t> Ell? 3 0,31 £ 

tiotSitSiot^ot^io ^©l^> 0 7 £7js-f £-5fc s mission 

20 liEl 3 ^3>cBi-C*^1-^lPl(rlSKj-rs 3 i: (*KH£rttJ|g. o£D£jgaS3 6 

#n-*- 1 0 0 fcSttUT^&^ttJB) o 18CwtJ:5l:, £tt« 1 

0*g«ttOflEmm?3 0 , 3 1 tfSJISix&JitMi: U E1^3 0, 3 1© 

25 c tifitzzo ia 9 Ki^-r «fc -5 ffm^? 3 0 , 3 1 ofrmisfotm- 
£*z&$\zmmmtiiLTm®?ti\£, i&nmxmmmi 0 

«s-s»x fi»H«*fl3&fi4ai-sa^) ft^tfettx, Eiif 3 0, 31© 
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A-3. fffi7^fa x.— $<DMft 

KittommmmfrbMmfii 1 ocmffi^BJUadtisi:, eh? 3 0, 3 1«# 

1 0 0*Bfc**6tiacfcfcJ: »k <PB*1 0 l ^UH*l 0 2^|g$g$ 
0 ff!7^fax-^A lTtt, D - * - 1 0 0 t £ * 6 tl* £jg 

sj3 6^03 4>^^t-itsii i oomum (0 3©±T#|i5|) <D*fo® 
*»&r*i&ffiBicBtf &ft-t^*&«> % n-*- l o o ©<HJiS;i>> *,©£*{;: .to 

(DZoizniEmtotzzBinm? 3 0, 3 i©«fi»fcio*T, ±*i&iBia& 

fttt; ci©*ffiK:ffo"CB»*nsD-^-i 0 0 ©B»ft*£ft±3«4 c t 
#T?ta„ ft*, &m®3 6feg8i**ttBtt, Hw©<4BfcK&1\ ±»'Lfcn 
0 0 *&©£*»= J:^T:B*gJgM*©ig»(Rl 0{;®ffl|JgK,&|||e-c^ S 

B»»'©*BBBRtBllliatt©«fiBtt»*iB«-»f *J:5ftB 

sfcrnK* ^g?3 6*sd-^-i 0 ott&mt a* &mi$© 

£*SgB3 6 ©£&#*£<&£„ ft^T, E«*?3 0, 3 1 ©#B(= J: «B£ 
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*»#»EffiIfr©&Jgra$ifcgU t) <&-s<fc-5fc#$tt©fc©&m>* £-5 

C It * &Uo £©<fc-5 £faSKr©&SJ^«&,fc !) *>®ffi£i&©#gjgift8c£:g 

< -rn«, 0 1 o c^-r ia tc^isfe i o t % £jga$3 6 

sctis-cis, cintts zmm?3o, 3 i^©mffBJinfc<fc»)£i;.sf£&ii& 

^m©^ >v-y>x<DM>}\m<D&mmm$ti&2 8 4 . 3 k 

HzT-fclK JBfflSi&CW >tf-^>^©€s/JWii©^lgJail![»^2 8 8. 6 kH 
zt&oti^. ftoT, SI&&1 0 ©Sffljgi&crtsssta^iatgi&o^jgra 
20 t) 4. 2 < 1 0£ffl^ntf> ±iE Lit <fc -5 &$& 

S^f ^ns. £tz, d©«k 0 £JBffi&i&©&MJi&&#:g : F;*;£ < J; -5 C 
L£^i§i\ Sl&fc 1 O©f£g!&©&lgJi«ftfcJSffi*6Ifr0#igJi&ftfc©IS0Ji 

#»-e®iJ6?-ftfcJU o£ d z<d &mm ft® mmm 3 o , 31 

.25 lipmiitfj; < &z &5kM®zumm 1 0 t$-e*c tw-cz, s 
^^©.t^n-*- 1 0 0 ommmmwMimtbZo 

Ji&£ii$2$** £dCLT4) J;^#. M1&&1 0 ©fStigi&tJ;* d-*- l o 0 
ip?>©s*k:<t ixv-#- 1 o o h^i&^i o <DMm&-t&z$imS!t3 6£<§ 
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30ffit7^?ai-^Alflt £jggP 3 6ttS^gC#l l©^^ 
fc^TD-^-l 0 OltMi^ntU^O-C, d — $ — 1 o 0 £3im®3 6 

-*-l 0 o fctfxy yy-PZZtifi&MZtis mm® 3 6*^d-^-io o 
d-*-i o o*«tvis»«i oh:, oat 

10 ta-*-l 0 0 t©^#ll£g£LT*l8T3Ct#T'^ SftlfeMft 

#1 l©SSgg&3 7'#JRbtfB-6ftT^*. MfiCIt *gft£l 0©gi££fc© 

0©Mit»©fiH, 0 ©id fcrg^tf ©*§££«; g^^© 

* *3J#lgi!i©g&fc:fc£#, ±$LfcJ:5£D-£~ioo ©££^©§5$ 
!), KIKKttBI 1 3 t*LfeJ;5 1 0 ©^0©«li »fi*ffl$ J; t) 

^*©ffi»^ea*iRrtg2:ft§ 0 fi»«i o ©&©£#$ $&g|$#i i 
oMos'ottBtfSttfttt 1 1 ©$g&3 7 fc&is-gcir-s <t-5 Kirfuau sb 

«tac-rn«j;v>„ ^nii, d-*- 1 0 0 $©ie»'fc a 1 

0©iil&©®«\ JgM&fci 0©B*&,fc Ho-^-i 0 0 

***»»fc#*£E«5'^^a^-^A 1 TMi s JEftf?t?3 0,31 
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sfex Et7^ai-^A i <D%km®t£®f$,mm\t. mm&i 1 o t% 

5 Sfe, Ef7^fax-ni-cit d-*- i o o *Sl^^9J-e^l--*i^ 

faC©#l8!&1-3$fiS;f fc3 fc#>, d — £ — 1 0 0 ©iS*;£|fU^©IIIg:£M$!|-f £ 
S36J:d-^-1 00 *«**j»@fi;&;tfifefcfc«£, p*o## 

^js^^^jest^^^x-^ a l-eiix Eii4(c^-r<ta^x i i # 

Mft-Ctt& <^tt^*bTV^^©T♦, ^^lRl^|Hli|EL«fcdi:-r-57SFlSffl*^^# 

20 3<fc-5£fcoT^SoCic:T^015£^-f«i:-3£> ^HJfi^^tfttv WlWsWl 1 
0 £ffg<*ft£H]l&©iJ'<k* s D-*- 10 0 i:^^g|5 3 6 ©&ft&j£Ajb»£j£A£ 

a-* - 1 o o 0ffi.»*fli:a»*fiicfl«irsaB i:^A{c^5^T«iB 

D^±ai/fc*R8rttffi*r *^«p»*J 1 1 ©S8SI5 3 8 *«t»j&'fc L"Ci6I&« 1 0 

zt\z&*) , d-^-ioo ommmizft-oxMrnm 1 o #ei+Bsti-i5i») cma 

tZb. 3 6 #d-*- l 0 0{iac<^c:ir«k-5 cgfit^, ft^T* £ 

jes3 6^D~^-io o s m%<t)?$(Dm®ifi*g < 
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5 0 1 4#-£®|S>C^f -|r©firg£Ji.5o 

^CiDn-ir-i o o tf*B« L <fc 5 bfe»* x &m®3 6^o#i 

ASC LTfc<fc^ 0 C0i9tiMl O^mift^^^fcli, ^O^lijgt 
10 fil OCM^D-^-l 0 Ofc^®a5 3 6©ltt^A*^Ai:*lt«D 
0 0©B«*fiK:#acsjaDi:jSAfc*v%T«Di:a*-r««CkfcJ; 

15 

fflboottwf i. Hfc*^T, Mi 03a, =&aJn D n ^s3gr^fc©©Mi© 

20 !S«T-feD> »«1 0 3' Jftfil 0 3£*fLTg&#l*jfc©M£fcofc 

* 2 D-*-l bO©±*fcH: % d-^-i 0 0i:fH»*oD- 

* 40tt > *g&4 btitiiinic^ti^ £©»£n*ga$4 b«t d fce^ 

!5 10'OoOlgfcff,t, **10 0cfctt^r**g»4b*«a<E**&nT 
tt&«4 c#JBtf$ftTi** 0 ttl 0 3' CttHBU* 

mm 4: o<d*>*7 h 4 ltfi^ntfiD, b@ u*ia* 4 o ©*»*:« s,* :7 
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1 0 0 fcrt&fciiligtt (I3^i*f) ££L-ti5D*l!!«l03fc*JLTl8ll&B££ 

«C V 0*5 0«\ U >^OMS IT*!), * ©F*USiBK:rtM5 a##> 

BHIb* 6 0 «D«t»i&Ctt$' + 7 h 6 1 #ISJ*&ftT:i3 !K B0L* 
6 0 UTU£o + 7 h 6 1 fcU 10 3' CJBfi&SftfcM 

a?L6 2 (cifi#$n-c^So sa?L6 2 (as* 5 0 ©siii^fici&otKiM 
10 ifctix 6 3 a, ^©-ssiiM io3' ch;££*u -f&jgii->+ 7 h 6 

1 £0££ftTV>.So cnt J: 63i±, i/^7h61i3J:tfBlHlb¥ 

6 0S#^tS. £fc> £©fl*A* 6 3 OtflHf fflCfcot B*5 0<D$i&fc|» 

JtcftlS, 

6 4tt % 1 0 3' fcia bJtfe^nt & t) x *<DffeigK 

15 ttR&V^#K*r t) ffitf ktlfeftSggB 6 4 a#J£j5££ftT^3o ^65 
li* BOH LfffSJ* 4 0 #|s]i|£ Lftiia95 6 4a#iSJ:fcSS4 c£A9&A,£fc£fc;K 

/U6 4 tg^i-* <t o izmuznxuzo 6 4 iznm^.ons.ifiwta^ 
20 ttftts. t*i®* 5 a tus^r stasia* 3.-y&mm (e 

bTffi£©ji#fcft o B*5 0 4Sit5<t3C UT*«fcV*o 

A-5. ' *l/>^-*w*«©ftff 

25 4Fii3 0l$k:£* i;, ffiaOKfCft-pfcC tit ^gSi&HieS 5 0 0 

*»&IE!&<§^V#jEmj|i? 3 0, 3 lfcttt&Sft*. tgfijfc 1 0 #±i& 
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vamtsntmrtzx. 5\zmi&istix^z 0 6 4 tmm^6 5 tw&mt 

Z&mx&9c®&6 4 eL#WX®4 c A & a *. bfctfoT, B®b* 

5 84attB@b.*6 0©^6 a, 6 b Cift booHfer S c fc 3 0 

*-C«J*a&4c#0lSIbi|l6 0©t&6 a©fflKfcai-*i:s ffi6 a#tO*S5 4 c 

5. 

a®b4'^*4 0*»§|*«* j Efiftf®D*^fcIii»-r«i : , B0b*6 
10 0 tt Bin b*N* 4 0£3gi& LT ri/5 j.MBltttttHb* 

ACM**. *6C, CiifcJgftbT* B*6 0#l»|fB!)»AK:itt» (1 

H»©-Hi*ttHc*ar*) ettiaftdn*. sf*i©b&# r 3 lj . t<l 

t)atto fc;i*6 4 tjgfcl!*6 5 bifij&M bT> IMfVOft««i|| 

7b, B® b*E*4 0<Dmmtfi@]ttZ o bfctfoT, Hm\, + m*A 0tt s 

#«j*gM c cADaxg^^itm^toi i <ommt mmvmi® 

ft) s 2) SJfcS5 4 c*SBISIb$6 0 tfli^L-CB* 5 0 $ ®ij<* H S3I 2 

0 0^:^953 6 i:©7# Stfiiu ilSS©:®£Kttn--*-£Ei&i-*c: 
5 ^tSft<ft5. b*»b<t*»e, ©****■*», ^i©mp^i:^2©m 
Hfc**M*&fcm$K:fc,T^*. ***** B&bxnoiktiioitAtz&x 

t^T^bT^^o ifc^ot, jEmT^^ioc-^ a i <Dv-znm*mmt 
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A- 6 . MM 

m i 8 iix ffm^? 3o,3i £*EEfc winr -5 pannes sooo^d 

#ffi¥IB!5 Ollt > h 7 3 (02#i) fc|fi*&t;iXfc*|*8*Jfc;A>f 

•y^-efe *nsoEf£&£ ia 1 9 (a) t^tm i <Dmm^^xcn&^ta 

AtS, * tc, B&D&ffl^fg 1 0 2 li, IMlfefi;^ 6 4 i:&fcft*6 5 £± 
SStti *CD"C* D> 8*^*6 4 h}g<i4^6 5 #Jg#lf -5 fc0 19 (b) fc* 

©jaP0K 5 0 3tt> £ 1 ©ffl«l;t;i/;*CTLai:JB 2 ©fBIO/l ;i/*CTLbi: £ 
g^Ts JBSH*iHi*CTLc&£jft1-3 (0 19 (c) 0 ©J^IUK 5 0 3 

■ ttv m*.\Xs SR7'Jf77ny7"CijaiU « 1 ©IHiPAlfl/^CTLa*-fe y 

»2 ©«»^;i/XCTLi»fe n»>iTC«|&tiJ;5C 
15 •m««fcl'>o £©«£Ctt» El 1 9 (c) t:^t<tai:v & 1 ©ffilffll^;i/^CTLa 

&sw l/t/irKSft u ^©tt?i#iii 2 ©iWfi^^^cTLb©it*±*»t) z^mn 

iKC* 8MB 5 0 4tt, 1 0 ©fiK*— H©*»*n«i: LfcJ:» % 

20 8JSEi!fcS#fs(n)i:{SI3:^L < ft* J: 5 C*J*3ftTV>«. ft*. IB SHI IS 5 

£fcx C©I6SIhIK 5 0 4^©i|&mtt^lS«(liai«^CTLclw«toTftl^$n^ <t 

£*i&**H*±3ft* *$fcfcoT^* 0 uft#ot, ft&sfts 5 o 4 ©ai*-c 

25 ;.**B»«^V©«^*JBtt, 0 19 (d) fcw**3fc»fi«#P»*CTLc**/\ 
±ifiLfcJ:'5CBI3l/*IB*40ttl B 1 a » , *©8Jig«¥ll5 0 US 

fr&Htt-raiR&n&isifln;**, if^ot, £&iiib5 o 4iiMfKjiiN©* 

»SlT^n«JSD5, £ ©#!©!&!» IU 88 500tCfeo-Ctts $8£0B 5 0 4a 
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5 A- 7 . £Ef7^fn- ^©^09 

10 a - 7 - i . mKommmm ■ 

±ftistzmtemmv:mLtcmmT?*3.^-* a i i o iz&vz 

§95 9 OSMU «Jt>^^SP9 0£d-*- i 0 00«^S$t5J;9C 

-So 



15 



20 A-7-2. i2©^Sii 

«5tLtV^H2 1tanit, £11(73 0, Slo***.A?A 

^*t)> EUfSO, 3 1«0|J:6UMt*tWk, 
25 •««t-*MM**f*||j«kr*J:^fcUT*J:^. confetti 

10OPi«||o M B + ^ S<% *©«»MIE*fl!*i,Tll*«OIE«** 
30, 3 1 *&fc*tt***<r**©fcttfc&fcv*jfc» T * 
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So 

02 2 Id^Tcfc o JEtm^^ 3 0, 3 l©tg£|6| (0©±T;£lSl) © 
**a5tti£lC©^l;*I3 3 ftBftU *a ^ IrJ CD ?^^<H9 (0©±Tfli) Kttm«g3 
3 ^SSl/ftlvi^l; LtU^. 

5 

A- 7 - 3 . I30^iii 

ifi. 0 2 3 iZmt «fc -5 (3, D-£- 1 0 (^©♦iAS/Jx;*^-^ — ©«&« 9 
5£ffli>&<fc-5£LT i fe<J:t*o z © <fc o £Jg#©tSi&& 9 5 fcftgj f 5 @£\ ± 

©<£ -5 &Mf»« 9 5 &JJH*ftHx lit 1 0 ©n-* - l 0 048©S8S5 9 6 ©& 

o-^- 1 0 0©^^^l&^wtgi:*So *fc* 0©±T#r*i 
^fe*(a*rsi©g$^^i|,-{c^^ fcto% jgg,^ i o ©ta£i6i©#|g£«ifciJf*. 

t & m * mo © s a * <a ** t a z t w -c % z 0 

15 02 3^^-rXotammzm^>t. 02 4{c^ir t }:-5fcJ&tt©i6I&«9 

7 £J8l>3 J: -5 C Lt & .fci^o H 0 C ^ f J: 3 £ . C®£|£97it 1/ 

tf-^-ttcM^nfefits 9 5 tmtt d > (0>n©*§£, p — 9 — 

1 0 OffiJ) *Sf-^-^!:lJS$lX-C^5o Z ©«fc 5 &J&#©Jg|&4g 9 7 H 
fc*§&fc*. 02 3 fcjjs-rjB»«9 7 iiilCi^Itffllii 1 0 tit LTD 

20 1 0 oonmmmvvsmttiiZo 

02 3*5J:^02 4t;^Lfc c ):d«;7 1 -/'i-^C|ig5>Tx 
0flJ#8l< <£ -5 &ff$tt©Mifrfe&ffl^ftfcJU D-£- 1 0 0 ©^SBi&^RT 
f&fcfc-So 0J&«x 02 5 fc^-f «fc o &Jg#©&Kj& 9 8*ffi^5<t^Kbt* 

25 ilCST, 02 3-2 5 CwUfeH»«l4, p — * - 1 0 0 *&7&m®t * *§ 

^n^iiTfesA 5 , d-^-ioo &m • m v frtummt zm&tiz. 0 2 

6 £wt &oteBtf.(DUm&9 9 £fflv^3 <fco C.-fiitt £1*. 1^0 C^f <fc 5 
JS1&S9 9{±, d-*-1 0 0 <&«©*§#*£ < *5J;?S:Mtife5, d <Dtgib 
^9 9-Ctt, fiM«ffl£i&& 10i;tt$*LTD-*-100 ©8ft&g$-C& -5 
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10 



15 



20 



M9 6o*ittt**<ft«*. n-^ioo^fi^ti^tsh^tf 

Ztz. 02 3-2 9 K*Lfc***&X&BLn om x <Dmm itm»km*K 



25 



a — 7 - 4 . m4ommmm 

>S (iiiHS) i iow» 5 »klt*j:k c®J:5ft*->«i i o* 

ISl**l§£fc«, 02 9W *3fc, «M3 2tBS0Jtic*- >|1 ! 
• 0 U cn0±T{C^n^nfiE«^?3 0, 3 1$i|t5 

-100kS»ti*->8i l OC^w^^^ »*J;<ffitt* 
tt#£fr5c: fc*>\ *->gpi i oiiH 2 8 c^r J: 

a- 7- 5. ms<D^mmm 

*MM1 0> Sfttfttl Um^-l o OftBBThK. ftfiS 3 6 
S3 8&*,&fc$#g|5#i lfciVjgl&Jgi 0©fflB<D«Hfi&^ofe*^fcft % 
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-5 mmtil t D - * - ©&M£g©£ft £ Wit* * Z. t #T- § * o 

. a — 7 — 6 . m6<Dmmm 
5 Jn«**ft*n3Lfipr sjsfcbTtij:^. coioctna, igi&&i o©ig 

£fa (0©±T;£ft) ®^ift§jfP$iJT-5x o$Dd-^-i o 0 ©Si&fcj&gi: 
fc*BI©£££lRl©SI&©$fr(:f i:&£MI&£«i{6<]f* d tffi-eg c©S^x 
BI3 3CStJl5l:^»»l 1 C*it*iB«3 7tf£ft1K 1 0 © JRUi C # 3 $ 

10 l l ©MM*© l/4J:ft5ftSl:tftH, 1 0 ©SMfa-c 

COJ:5C2"30ifif»#l 1-Cfi»«l 0 &5£8f-r<5t§^ BI34C 
^rn*»-*©*»«5# 1 1 (H©£«) -Cfitt«l 0©|gi6©© 

m©£&swi i (e©£{bs) -cffi«r*ti ofci&SD 

15 1 0 0flJ©igg|5££8Tr3 LT feet l\ 0 CC^Cm -#© 

*»aB»l 1 ttM©grj££8f£ <fc? £ LTV*S©T!, fittx***-^©** 
tf«'J>t5i:J:t)l:, fl&#©$#»#l Ilia-*- l 0 0 £:©SMS5ttj£-e© 
M£ffl©&lb&*Pffiir £ c: k *»-c s « o 

20 a- 7 - 7 . mi ammmm 
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